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LUTEINIZING HORMONE, TESTOSTERONE, GROWTH AND CARCASS 
RESPONSES TO SEXUAL ALTERATION IN THE RAM 1 
B. D. Schanbacher u and J. J. Ford 2 
U. S. Department o f  Agriculture 3, Clay Center, Nebraska 68933 
SUMMARY 
A total of 130 ram lambs were used in a 
study to determine the effects of sex altera- 
tion on serum hormone levels, growth rate and 
carcass traits. Sex alteration included no treat- 
ment (intact rams), scrotal ablation to alter nor- 
mal testicular secretion (short scrotum rams) 
and castration to completely remove influences 
derived from the testes (wethers). Although 
these data suggest hat scrotal ablation at birth 
did not produce complete azoospermia n Finn- 
crossbred rams, reduction (P<.01) in testicular 
weight did produce significant results. Serum 
testosterone in short scrotum and intact rams 
was similar, whereas castration resulted in con- 
siderably lower concentrations of this steroid 
(P<.01). On the other hand, serum luteinizing 
hormone was increased (P<.01) threefold in 
short scrotum rams and 12-fold in wethers as 
compared to that of intact rams. Because these 
results cannot be fully explained by changes in 
serum testosterone, it is speculated that changes 
in secretory products of the testis which ac- 
company degeneration of the germinal epithel- 
ium are responsible for elevated luteinizing hor- 
mone. 
Post-weaning average daily gain (P(.01) and 
feed efficiency were highest in intact and short 
scrotum rams indicating that testosterone (or 
testis) may be beneficial. Although dressing per- 
centage and adjusted backfat were highest 
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(P<.01) in wethers, carcass weight and yield 
grade were advantageous (P<.01) in short scro- 
tum and intact rams. Quality grades were sim- 
ilar; all animals reached average choice. 
(Key Words: LH, Testosterone, Short scrotum, 
Lambs, Growth, Carcass.) 
INTRODUCTION 
Hormones ecreted from the testis of domes- 
tic species are knoq/n to have significant effects 
on growth rate and efficiency of feed utiliza- 
tion. Furthermore, quality and quantity of the 
retail product are changed by hormonal status 
of the animal. With the possible exception of 
quality, the intact bull, ram and boar have dis- 
tinct advantages over castrate counterparts for 
these traits (Wierbicki et al., 1955; Field, 
1971). 
Ram lambs gain faster than wethers and have 
less carcass waste (Hunt et al., 1938; Walker, 
1950; McClaugherty et al., 1959; Turton, 
1962; Glimp, 1971); yet castration of male 
lambs continues, largely because of discrimina- 
tory practices. To retain the benefits of feeding 
intact lambs, studies have been conducted to 
evaluate growth and carcass data from sexually 
altered males. Hudson et al. (1968) demonstra- 
ted that induced cryptorchidism in male lambs 
resulted in growth rates similar to those ob- 
served in rams and at the same time eliminated 
the live animal market discrimination. In a sub- 
sequent study, Glimp (1971) not only showed 
growth rates in short scrotum males to equal 
those in intact rams but also showed carcass 
grades to be superior to those in intact rams 
and equivalent to wethers. 
The present study was conducted to deter- 
mine the effects of shortened scrotums and cas- 
t tion on growth rate and carcass characteris- 
tics of Finn-crossbred rams. Changes in sperma- 
togenesis as a result of shortened scrotum and 
the effects of all treatments on serum luteini- 
zing hormone (LH) and testosterone (T) con- 
centrations were evaluated. 
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EXPERIMENTAL  PROCEDURE 
A total of 130 ram lambs .(90 Finnish-Lan- 
drace) born in October, 1974 were used in this 
study. At birth, animals were randomly assign- 
ed to one of three sex treatment groups: group 
1 lambs remained as intact rams;group 2 lambs 
were made short scrotum by pushing the testes 
toward the body cavity and placing a rubber 
elastrator ring high on the scrotum; and group 3 
lambs were castrated by placing an elastrator 
ring above both testes. This procedure was 
accomplished between 12 and 48 hr of neo- 
natal life. 
Lambs were weaned on the same day at an 
average age of 42 days and weighed to evaluate 
pre-weaning growth. For management purposes, 
lambs were then sorted into their respective 
treatment groups and penned together for the 
duration of the study. A pelleted ration consist- 
ing of 54% ground shell corn, 20% dehydrated 
alfalfa, 18% soybean meal, 7.5% molasses and 
.5% trace mineralized salt was fed ad libiturn. 
Because of the variation in finishing weights, 
two slaughter dates were designated so that all 
animals within a treatment group would have 
similar body weights. The heavier animals (one- 
half of each group) were slaughtered at an 
average age of 175 days, and the remaining ani- 
mals were held for an additional 28 days feed- 
ing. Lambs were left unshorn. 
At biweekly intervals before slaughter, three 
blood samples were taken from each lamb for 
the estimation of serum hormone concentra- 
tions. Serum LH concentrations were deter- 
mined by radioimmunoassay (Niswender et al., 
1969) using NIH LH-S18 as reference standard. 
There was no cross-reactivity of the LH-antisera 
to 1 /ag of purified ovine FSH (LER-1881-3). 
The correlation between standard LH added to 
ram serum and the amount determined in ex- 
cess of initial serum concentration was .997 for 
duplicate determinations of seven levels of LH 
ranging from .12 to 10 ng per assay tube and 
sensitivity was .06 nanograms. Intraassay co- 
efficients of variation for duplicate determina- 
tions as described by Abraham et al. (1971) 
were always less than 10%. Interassay coeffic- 
ient of variation was 11.6% across seven assays 
for a pool of serum containing 10.5 ng/ml. 
Radioimmunoassay procedures for the deter- 
mination of serum T have been previously de- 
scribed (Schanbacher, 1976). 
At the time of slaughter, testes were taken 
and weighed and a portion was fixed for histo- 
logical evaluation. In hematoxylin-eosin tained 
sections (4 /am), spermatogenesis was qualita- 
tively evaluated and seminiferous tubule dia- 
meters measured with a micrometer. This infor- 
mation was used to assess the effects of short- 
ened scrotum on testicular function. 
Hot carcass weights were used for calcula- 
tion of dressing percentage and carcass data 
collected 24 hr after slaughter were used for 
calculation of quality grade and yield grade. 
The data were analyzed by the program for 
least-square analysis of data with unequal sub- 
class numbers (Harvey, 1960); the model used 
adjusted for main effects of sex treatment, 
slaughter group, type of birth, type of rearing 
and age of dam. Significant F values are shown 
in the summary of analyses (table 1). Where sig- 
nificant, group means were tested by least sig- 
nificant differences (Steel and Torrie, 1960). 
RESULTS AND DISCUSSION 
Sex Alteration and Growth. Table 2 contains 
pre-weaning and post-weaning rowth data for 
sexually altered rams. Pre-weaning rowth rates 
were not affected significantly by castration or 
short scrotum modification. All post-weaning 
traits, on the other hand, were affected (P<.01) 
by treatment. Whereas intact rams and short 
scrotum rams did not differ, wethers were 
lighter at the time of slaughter and had reduced 
average daily gain. Relative growth rate which 
represents the percentage change in body 
weight per day of age (Fitzhugh and Taylor, 
1971) was also lower in wethers. Feed efficien- 
cy data were not collected on individual ani- 
mals in this experiment; however, group mea- 
sures were available. The intact ram required 
the least amount of feed per kilogram weight 
gain (4.1 kg), whereas, the short scrotum ram 
and wether required 4.3 and 4.8 kg, respec- 
tively. The present results, obtained in the early 
maturing Finnish-Landrace sheep, are consis- 
tent with the observations of others (Field, 
1971 ; Glimp, 1971 ; Gortsema et al., 1974) rela- 
tive to the effect of sex alteration on growth in 
males. 
Sex Alteration and Carcass Traits. Carcass 
weight, like final weight, was lower (P<.01) in 
wethers than in males with testes. Although not 
significant, dressing percentage tended to be 
higher in wethers than in rams (table 3). Unlike 
the results of Glimp (1971), short scrotum rams 
had a lower (P<.01) dressing percentage than 
wethers. Kidney and pelvic fat were similar in 
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rams with testes but were increased (P<.01) in 
castrate lambs9 Adjusted backfat showed trends 
comparable to dressing percentage with short 
scrotum ram carcasses having less backfat than 
wether carcasses. Other investigators have 
pointed out he increased ressing percentage 
(Field, 1971) and backfat (Hudson et aL, 1968; 
Field, 1971) derived from castrate lambs. 
As indicated in table 1, quality grades were 
not affected by sex treatment. Although qual- 
ity grades were slightly higher in wethers, all 
three treatment groups graded average choice 
(table 3). On the other hand, a distinct ~dvan- 
tage (P<~.01) was noted for yield grade of intact 
males; short scrotum rams were favored9 The 
conclusion, therefore, is that intact males and 
particularly short scrotum rams may have cer- 
tain advantages over wethers in regard to car- 
cass merit. Although a distinct advantage in 
carcass grade was noted in short scrotum rams 
and wethers by Glimp (1971), the lack of dif- 
ferences in quality grade in the present study 
may be due to the early maturing characteris- 
tics of the Finn-crossbred male. 
Sex Alteration and Hormone Levels. Endo- 
crine function changed considerably in sexually 
altered rams (table 4). Luteinizing hormone, 
which is largely responsible for maintenance of 
Leydig cell function in several species (Neaves, 
1975), was significantly affected by the pre- 
sence of germinal epithelial tissue. Shortening 
the scrotum of ram lambs and elevating testi- 
cular temperature resulted in elevated serum 
LH when compared to normal intact rams (3.54 
vs 1.21 ng/ml; P<.01), and complete removal of 
the testes resulted in even higher LH concen- 
trations (14.29 ng/ml). Although removal of 
the testes is known to elevate serum LH (Crim 
and Geschwind, 1972), only a short communi- 
cation has reported a similar response in cryp- 
torchid rams (Hillard and Bindon, 1975). These 
investigators observed increased LH in both 
artificially induced and natural cryptorchid 
rams. 
Mean serum T concentrations for sexually 
altered rams are presented in table 4. Although 
no differences (P>.05) in serum T levels were 
noted between normal intact rams (1.94 ng/ml) 
and short scrotum rams (2.12 ng/ml), these val- 
ues were significantly higher than those deter- 
mined for wethers (.01 ng/ml). Similar results 
in sexually altered bulls have been reported by 
Gortsema et al. (1974). Using crossbred calves, 
these investigators showed that plasma levels of 
T in short scrotum bulls were not significantly 
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TABLE 4. HORMONE CONCENTRATIONS AND TESTICULAR TRAITS OF 
SEXUALLY ALTERED RAMS a 
Sex No. 
Avg 
testis 
LH Testosterone weight 
(ng/ml) (ng/ml) (g) 
Seminiferous 
tubule 
diameter 
(~m) 
Ram 45 1.21 +- 1.43 d 1.94 +- .30 d 
Short scrotum 46 3.54 -+ 1.35 e 2.12 -+ .28 d 
Wether 39 14.29 +- 1.38 f .01 +- .29 e 
121.7 -+ 10.0 d 
55.2 -+ 9.2 e 
1 56.4 -+ 7.4 d 
105.2 +- 6.7 e 
aMeans not followed by the same superscript are different (P<.01). 
di f ferent f rom those of normal  bulls and ap- 
proached undetectable levels in steer plasma. 
A l though intact  and short  scrotum rams have 
measureable quant i t ies of  serum T, simple cor- 
relations between mean hormone levels and 
growth or carcass traits for these rams were x- 
t remely low (r = - .05  to .02). Therefore,  
growth and carcass differences between rams 
and wethers indicate that  only a threshold level 
of  T is required to alter prote in and lipid me- 
tabol ism. It is speculated that  testicular hor- 
mones in addit ion to T are likely to inf luence 
the qual ity and quant i ty  of meat produced by 
a given animal. 
Data in table 4 indicates a marked effect of 
sex alterat ion on average testis weight and semi- 
niferous tubule diameter. Considerable varia- 
t ion was seen between short  scrotum individ- 
uals with regard to testicular development.  Al- 
though average testis weight for short  scrotum 
rams was less (P<.01)  than that  obta ined for 
normal rams, weight range (20 to 190 g) was 
considerable. Histological sections of  these 
testes showed that  short  scrotum ram testes con- 
ta ined semini ferous tubules with varying num- 
bers of spermatogenic cells. A high correlat ion 
(r = .87) existed between testis weight and the 
number  of fully di f ferent iated spermatozoa.  
Bauman et al. (1975) have at t r ibuted isrupted 
spermatogenesis in short  scrotum rams to in- 
creased testicular temperature.  
Brief ment ion  is made of the signif icant ef- 
fects of s laughter group on reproduct ive traits. 
Animals in group 1 had faster growth rates an 
and heavier testes weights than animals in 
group 2; thus, it appears that  testes growth 
rates were greater in ram lambs which gained 
faster. A plausible explanat ion for the effect of  
s laughter group on LH concentrat ions  i not  
presented, but  it should be noted that  the mag- 
nitude of di f ference in mean LH between group 
1 (5.7 ng/ml) and group 2 (7.0 ng/ml) was small 
when compared to differences due to sex treat- 
ment  (ram, 1.2 ng/ml;  short  scrotum, 3.5 ng/ 
ml ;wether ,  14.3 ng/ml). 
Despite the fact that  the short  sc ro tum tech- 
nique was not  as successful as expected,  certain 
conclusions can be drawn. Shortening scrotums 
of 90 Finn-crossbred rams at b i r th was a less- 
than-adequate method of regulating testicular 
descent and development.  Perhaps un i form re- 
suits could be obtained if the opt imum age or 
weight for sexual a l terat ion was determined for 
a given breed of ram. 
Other  reports have suggested the probabi l i ty  
that  increased growth rates and super ior  carcass 
cutabi l i ty in males with testes are due to higher 
levels of circulating T. A l though our  data sup- 
port  this content ion,  a better  understanding of 
testicular physiology, its secretory products  and 
their  inf luence on body  chemistry  and metabol -  
ism may enable animal scientists to bet ter  util- 
ize available animal resources. 
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